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Abstract (Basic) : JP 10189756 A 

The device includes a P-type silicon semiconductor substrate on 
whose surface field oxide films (12B,12C) are formed between drain 
diffusion layer and a gate electrode. A protective element is formed on 
the N-type layer selectively formed on the substrate. A source 
electrode is connected to a metal silicide layer (11) . A portion of the 
gate electrode is made to extend on to the field oxide film. 

A drain diffusion layer (38) and a conduction well is formed on the 
lower portion of the area containing the field oxide film (12B) of high 
resistance. A parallel arrangement of several MOS transistors which 
have the N-type layer and gate electrodes are formed on the upper 
surface the semiconductor substrate. 

ADVANTAGE - Improves breakdown voltage of MOSLSIC. Offers high 
speed, compact semiconductor device with high reliability. Reduces 
number of manufacturing processes involved. 

Dwg.2/19 

Title Terms: SEMICONDUCTOR; IC; DEVICE; MOS; TRANSISTOR; FIRST; METAL; 

SILICIDE; LAYER; SOURCE; AREA; FORMING; SURFACE; FIRST; N; TYPE; LAYER; 

SELECT; FORMING; P; TYPE; SILICON; SUBSTRATE 
Index Terms/Additional Words: MOSLSIC 
Derwent Class: L03; Ull; U13 

International Patent Class (Main): HOlL-021/08; HOlL-021/8234 ; HOlL-023/62; 
HOlL-027/04 

International Patent Class (Additional): HOlL-027/088 
File Segment: CPI; EPI 



1/5/2 (Item 1 from file: 347) 

DIALOG (R) File 347:JAPIO 

(c) 2002 JPO & JAPIO. All rts. reserv. 

05906656 **Image available** 
SEMICONDUCTOR DEVICE 



PUB. NO. : 10-189756 A] 



PUBLISHED: July 21, 1998 (19980721) 
INVENTOR(s): YAMAMOTO ARIHIDE 

APPLICANT (s) : NEC CORP [000423] (A Japanese Company or Corporation), JP 
(Japan) 

APPL. NO.: 08-347828 [JP 96347828] 

FILED: December 26, 1996 (19961226) 

INTL CLASS: [6] HOlL-02 1/ 8234 ; HOlL-027/088 

JAPIO CLASS: 42.2 (ELECTRONICS — Solid State Components) 

JAPIO KEYWORD:R044 (CHEMISTRY — Photosensitive Resins); R097 (ELECTRONIC 
MATERIALS — Metal Oxide Semiconductors, MOS) ; RlOO 
(ELECTRONIC MATERIALS — Ion Implantation) 

ABSTRACT 

PROBLEM TO BE SOLVED: To enhance reliability by improving the electrostatic 
breakdown strength of a MOSLSI where a diffusion layer surface is 
silicided. 

SOLUTION: In the input/output protection element of a MOSLSI, field oxide 
films (insulation regions 12B and 12C) are formed between a drain diffusion 
layer 3Ba or 9Ba and a gate electrode, and one portion of the gate 
electrode is extended onto the field oxide films 12B and 12C. Also, a well 
of the same conductivity type as a drain diffusion layer 3B is formed at 
the lower part of a region that contains the field oxide film 12B and the 
drain diffusion layer 3B. Since the resistance of the lower part of the 
field oxide film 12B increases, the breakdown voltage of the transistor is 
highly maintained even if a low- resistance silicide layer 11 is formed on 
a diffusion layer surface. Thus, local heat generation due to surging is 
prevented and high electrostatic breakdown strength is obtained. 
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PROBLEM TO BE SOLVED: To enhance reliability by 
improving the electrostatic breakdown strength of a 
MOSLSI where a diffusion layer surface is silicided. 
SOLUTION: In the input/output protection element of a 
MOSLSI, field oxide films (insulation regions 12B and 
12C) are formed between a drain diffusion layer 3Ba or 
9Ba and a gate electrode, and one portion of the gate 
electrode is extended onto the field oxide films 12B and 
12C. Also, a well of the same conductivity type as a 
drain diffusion layer 3B is formed at the lower part of a 
region that contains the field oxide film 12B and the 
drain diffusion layer 38. Since the resistance of the 
lower part of the field oxide film 12B increases, the 
breakdown voltage of the transistor is highly maintained 
even if a low- resistance silicide layer 1 1 is formed on a 
diffusion layer surface. Thus, local heat generation due 
to surging is prevented and high electrostatic breakdown 
strength is obtained. 
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wj^Jir^$fei^B^i z\cn.\^ hMz-^^-y -9 ^ hJ^-/n 4 

NS, 14ND. 1 4 NW, 14PS, 14PD, 14 
PWi^^hLtiA^/i 3 A, 3Ba. 3C, 9A, 9Ba 

[ 0 0 2 9 ] iRimCiy— hM:^S7 N a . 7Pafi[g|;7^L 

3 ON. 3 0 P(:i^tb^n=i V^J'iJ' h/^t^ — /H 4 GN^ 



(e) 

B a nmm\z^mmmi 5Nnizmm^rixxt!i!^^ i 

N (IS! 1 5 (a ) ) Xfid:l:^JiST-OUT (ISl 1 5 

(b) ) (D\^^-rM^-:fji::mm.^ti^o N^-^^wuh^ 

m^m^rLXGur}i!^=^-i i (mis (a) ) xfisi^ 

[0 0 3 0 ] IS^fitop^i-^/u h 5^ >-v?;^^(^y — ;^ 
^^(7? p"" ^iiAtfi:/! 9 K\%'tfh^n^m^nM 1 5 P s t:: 

{;iVDDiiS^^=- 1 9---^if^$^^a„ P^-r-t-yv- :xv?x 

1 5 PX^\-L^m.^f\.XKt^n^^ I N (El 1 5 (a ) ) X ^(3 

(^tfc(;b^T-ouT (|gji5 (b) ) co^/^•m/i^— ;^(::^ 
if^$tL-5o P^-^-t^/t- h 9 >'v^x^'coy— hmi^ 7 Pfi 
^mm*S3 0 Pt:ict *3 *iiitl^$^TVDD^^T- 1 9 
(Ell 5 (a) ) Xfil2]7f:L/^l^F^^II^^ (lEI 1 5 

(b) ) (o^^-tM^-m^Wm.^fy^^. 

[0 0 3 1 ] i^-m^<Dw^m<^^^\-t. ^rN^-r^wl- h 

y^y^jT^^ <D\^\^^ >-mi§i(CON^ S/lJAtfe^ 3 B a ^ 
VnMl N a (DrBl*3cfcO^Pf'-\'^-/l' h7>>^^^<^ 
^ V^iSSctDp-" ^llAtitli9 B a ir^- VWmi P a cOTs^ 

t;:/?^ 5 0 0 nm<Dy ^-jv K^ibfli i 2 a irf^ia^t:!?!^ Ji? 

^^n-6^i^^lSEl 2 BS:U^ 1 2 Cd5^;h,^*niftttP>tl. 

^-oy- h^|§E7 N a , 7 P a (D — ^!!iS-?:(7:)^ 
^^iSis 1 2 B, 12 CtDjiST'^tt^'nj^iSL-Cl^S r 

1 2 B, 12 C±{C^tt^*tLliiffiUfcg[i^^!^< y 
- VnMl N a , 7 P a COT^t-fc^ P 5>niyU2 A^tJ^ 
N^?a:/W8 AT-fc"? . (ISI 1 

■5o y- h 7 n a , 7 p a <D-^-b-^m.^'!$. 1 2 

B, 1 2 Cc??±*-C*j^^^EbTV^5£0f:ii^it±(D^i^XU' 

i6T*$56o $ btwN'' 3 B a 1 

2 B tDT^tCN a:/W8 B ^Jl^^ ^^oNI^'j^/USB 

60 [^^^tCP[>al;^2B^P^ 4£ifc;S9Ba*3j;0:^fei^ 
m^l 2C<^T^EPt5^-r^^w^l^la!j^X'iJ£5gi-6w^ti 

[0 0 3 2] ^fctcr<73|ISS(7?Jf5S(??Atti:/3i^^[H]S§(C^ 50 
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-rAtb;^i^^i8 (^mS2;^i SDIw^ij^) 
GNDiiSS^^l 7 d^uc^omffi-efn^tJo^ttfc^-^fiN^ 

^l£t;t/i3 B a <^ P [>zii/V2 Af^OPN^^-^l-^UKM:^ 
r^(;5mJET'fc^t7)T-!<H:^f^(?5PNlg'^;^tS:*->'Ufc^s 
-v^f^GND*^^ 1 7 P"" lEife^ 9 C. P^'^/ua 
A. Ne^^/l-SB. Mil£m;i3B a ^ii^AtH:^*^ 
^^1 S-^-Sftn-So ^Sfc^C1^— v?;^SGNDiiS^=- 1 7>^UIE£73 

[0 0 3 3] ^(;?N^-r^>'^ ^^:/v^^^^^S!)^t^y — 
KU-f*^^mJE^5±f;()0-retN"' ^^tfc® 3B a^oJlt^N 
e?3.;^8 BC0^jgEd5±i;tJDU. Ku^ >'m/E;ii5VB a \Z,t^ 
-5iN[>;i^/U8B<h hMi^3B7 N a cDmfiJ^^t- <t ^ 
— V%M 7 N a gTt?:* P 2 A <t N f>a:yU8 B P 

r-KU'-O'fS^ (3Ba) Ti^fj P >^iyW2 A---miSfcA5iJfc 
n--5o ^<r>%M 3 COV 1 a , I 1 a {lit-T^ ^ P 
2P^hy-7.W$< (3A) (Dralt^PN^-^^iJ^^UmiJ^ 
(i!2i4(7?m7Sfc?mS&B 1 T'KU-r ^^-hS^ (3Ba) 5> 
o^/L-S B^P !>3^yl'2 A-*y — ^^iSE (3A) -^fjfttt® 
J!Ef^:^-t-?/::^^^5/^mJEv S a ^ f 5o 

P^-f'^yy'y<yi:^^iki^Xmtit^^l StJ^^GNDSS^I 7 

5/5^ ^(7?®??E^^{:i^oV^TJ^ii^lSi|!c 1 2 B(DT§5<0N 
[>^/u|gln2 Ofi^l 0 0 Q ^ii^^g^5lX•fo^^^X'm^li 
^JPtwf#5mJE(Dit;f)Pt.:^# < . )^^^ b-Cig|3t:i^^;a 
6 J; ^ t- h 7 l^xy^^f)mm^tli>m&V 2 a 2 a 
>VBai:/^'5o ll^t-^^Ufc^JtiJ;^^: VB a *5 1 
8V. Vla^5i9V. V S a 1 4 ViD h 7>'v^;^^? 
(T^^&'^V 2 a « 2 3 VX*^ofco fcfcU. ^Y^/^:^ 1 
6(^0. 8Mni(®16, 1 8^?:)^^e?!50iJXt>^^Ci:•r 
1. 6;im, 1 2 BcT^'fligfiO . 6 m. P ^ 
/U2 A^^feB:^^! 2 B£DSg^(i 0. 6/imi:-rao 

[0 0 3 4] ^tfox. ^i^ci^^fJ^Ftifc h^:^>^;=^^<^ 

^-r:/U'-fi?y^'>-Lfc^'^X*li. h'l-^ >-m}^i^'t(D 
V>?^^(OV S a --<;^-t-:y^^<'y ^ Ufc^V 2 a tw 

•^—':^it'^X<Dby>i^:^^{D:t>^^Mt\^Xmh. 

mtii^m^^t vx(Dmm^m^-r^:itf>^-x'%^<DX' 

[0 0 3 5] m^<o hy^i^^^^^mmtf^i^xAmti 
i^m\B\^^mf^-r^m'^s ^x<Dbyi^i>;^^r-m^m 

m^^mi^t) ^iti^\zn. ^Vyi^i^y^^ (D^u—^ ¥ 
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:^ < ?5-oif © U T 1/ ^ § T V? ^ t:: 5>m 

$^^T^^U. ^t7iRi)'^i^^\^^:zttm^oX^^mm 

•So 

[0 0 3 6] /^4b\ i^m b y > ^ ^ (D^ ^^^^-0: 1 6 

jEm^t \^x\^^{E\mKmm^tix^-^^m^iyh^^K 
^mm^t \^xw,mj£m^^i^m-r^<Dntti'^ 1. 1 m-^ 

>>^®]EV S;iwh$ < f^^(DX'. ^ — iy^^mi'Xl''^ 
y:7T^^t3^#^ (1^115 (b) i-i.ti^t}^<iy^rX'i^ 

[0 0 3 7] Xmtli^^l 8 ^w■t^-v^/il5VDD^S^^ 1 9 

X'mi7\^(DPNm^^'^^>i^tz'ik^ -^-iyitxmtii!^^ 
^3 X- # 5 T'tft 0^ its-r 6 o 

[0 0 3 8 ] EISIl. :*:^?^(7?m2(D||JS(??Ji$®(C*3tt 
5Am:^t^^[H]SSt755FS[gi. me (a) , (b) *ilgl5 
<DA- Am^^m. B-Bm^^^Xhi>o 

[ 0 0 3 9 ] :^^m<D'sf0mitm 1 <omM(omm^is\,^x 
;i3 A^Drs^5^;lr^^^^teuxN" ^gJiiAiJc® 2 1 ^^m. 

^ifcP^-^-^^/i- Vv?:=^<S^C»y-;^®i|!tXfe6P 

mmmm9 A<Drm:L:ititmmi.xp- m^WLm2 
<Dmi (o^m(Dmm<Dm-^t{^cx'^^, -^-i^t^GN 
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I217:jQj;O:m?StEc0^SS^7T^-rEI8 LXtStm-T^, 
1^7 N a ETC> P^?3i/l'2A^N!>ai/U8 BOP N^-^ 

^xz^u^ ^ ^^iyA*^±c. ob 
^i[2I8co®^5^t^^^&A2tw^$i^6J;5^:lN" ^i£Sfe;i2 

^SSA 1 {rtt:-<^V^^J|!;--^ifc'r^o P !>^>'^2 AF^cD 

msjfc^ssA 2 ^ii^^(^m/Ei^Tfim^^s&A 1 c/^^-a- 

ct <9:^^ < ^^e^ V P 0^/1-2 A i:N^ ^iSftfc/l 3 B a O 
FBl^fcfiP !^ai/w2 A^N" ^ii2:iS:jl2 1 (7?r^{r^^^>^ 
«M;^f^mJE/;»5;^# < ^^cC^o ^fc. lJJ£t6:^ 3 B a 
it-<N' ^*Am;i2 1(7):^^5^3^^^^^SA5/J^$^^(^T'P 
N^'^;i5:^>'-r-5fci6(0)m;^f^^iEl^P !>3./U2 A<h N 
" ^feftfeii 3 B a P^cfc "5 P !^ai/P2 A,^ N" ^IStfcli 2 

i'C lb m^Um 2 1 f}'^f£\^^-^^<DV 1 a Cltt^/h^ 

IS^ I 1 a I 1 b^^U-r^^t^ZX ^^-y 

[0 0 4 0] AtH;f]i^T-i 8 {Z-t-i^t'^VDDii^^ l 9 

[0 0 4 1 ] m9n. ^^m(Dm 3 <DmM(D^mi^:i^i-f 

6AttJ;tl{^^[Hl^05P®l^, laiO (a) , (b) i-±m 
30 9 <75A- A^^ffiiH. B - B^E^ffilgiT-*)^, 

^5^(oy-^^ii!cT'fc'5N'' mmmm 3 A(DmmRxj^m^ 

(oy-^^jgcxfo-5 p"" m^nm 9 A<DmMRrjmmi^ 
^LTP" m^ni.m2 2 a ^w^nx^- bmm? par 

^ntcm^<DW}m^o^'Xi-xm2<Dm^<oMW^<om^t 
mmx';hi>i)'^'N~ m^^m 2 1 a ^fznp~ mt&mm 2 

P]<im^fi^:t>L^B< t£^<ox:^-ry:f^<^y^'r^'^x 
i:N- ^ilA^ii 2 1 a f^pf^U^X-dP ^a.;V2B t P 

- m^w^m2 2 Qm(Dmm^m:f7i^p^m^r-^>'r^ 

[ 0 0 4 2 ] JtJl±. N^-r^/U h y >'i^;^^5' <t P^^r^ 
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[0 0 4 3 ] m^. i^^'m<D%mm<Dm^:nm^^\i^x 

2 Ai: 2 B tjf^P#{-ff^fiSc^ti.^„ ^fc. M2iQj;t^B3 
th*P" ^i£titJl 2 2 , 2 2 a fi. 0f^f^^ h U-v^^ h-^ 

(TDjjg^ t -r >aA(7? xa^ il;t)D L -c?f^^ L T i 

N~^i[£t^^2 1, 2 1 a 31/1^8 A, 8B 

i:lRlB#t;i5i?^L. ^fcp- ^J(£t6:/1 2 2, 2 2 a ^ P 
3./U2A. 2B ,t|^B#{;iff^^-t-;h.f^S^itX^^lt^-rie^x 

^cO^itS^ffiflN" ^iSiStii 2 1, 2 1a. P" 

m2 2, 2 2 a (Dmm^m-t ^^mi;x9\>m cxh ^ (Dx 
z zx-nm 3 o:>mm<Dmm<r3m^:^yjmz-:i\^^xt^m'r 

[0044]^-r. lail (a), (b) iZTfi'tX 0 

xmm^ 0 0 nm(r)mitiy') ^:^m^:7 ^ vmtm 

1 2 A-BLXJ^mmm^l 2B, 1 2Ci: UT?^^U/c^. 
m^m^2 4tLXV :t>^ALm^m2 iim<D 

N[>ai/u8A. sB^jQcttj^N" mmWiM 2 1 a ^nm.-r 

5o ^{:iI2112 (a) . (b) \^7r^-r X 0 \zm-^(7:>^m 
^x^hU'v?;^hfll25 T'-e;^^ U fct^i^T* P ^^M^^ 2 
6 t LT^Kp :/^-f' :^>'aA U^$^2 ^^^p^-cT^P^? 
(2A. 2B) iSitKp- mW:^m 2 2a ^Jf^^-^ 

^, 2fct;i. 1^13 (a) , (b) (z^-rj;5t^s v^y^f 

Na, 7 p a^mi^-t^. mzN- mi}j:Wi.m4, pm^ 
mmi o^jfmL. hmm? n a . ypatciiij^x 

(cj; 9 N-" ^i£gf[;i3 A, 3B. set. p^ m^Wcm 

9A. 9B. 9 C^m^-r^c ^icm9. 10 (a) , 
(b) iCTj^-TJ; 5t:iN^ ^|j£mii3 A. 3B. 3CtP 

^m^mmsA. 9b. 9 c<Dm^{zT im^^^m^ 

fi^lc^fJ^^iirfc^^Vv-y i^-f Kill 1 ^J^f^Ltzm. 
— /H4GN, 1 4 G P^Jf^fiScU. ^ 2/^ Si^^a^lS 

[0 0 4 5] ^M.o:>mn\^^\^^x . m2<Dm2mn.m.^ 
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^ 3 2 mnm^mm x ^ ^m^^mm^n- $ < ig^ /j: 
m-^^%>->x\^^th\^^\,'^(Dx^(ntz^(Dm^\<Djin^'^ 

[0 0 4 6] i^±. ;^%P^(??mi. ^2. ^St^HJSO 

^4(7:)^:^(D?f^^{coi/>Ttfep^-r^, m \ 4i)^m4(Dm 
m<Dmm^yf^'rxmti^m\3\^<T)\^^mx^^. P2 . 
N2 <Dny7^tz.\t—ijti^:^mm^mi-^tznm2^tz.\^ 
10 %3<J:^mM<ow<'i^x^^Mz.m'^<T>yio% 

T'fo<9. ^&^a2 7(i^ff;c(^#i^^'>y =t>'fl^J:'9?:e^.lg 
^m^X^'O. ir-Y2%\'tm7L\^W^'mh^ 

■60 ^^fc{wrcDAm;^^^^IIIl^§^o^^J<t^wO^^Tlft0^t-•5o 

^1. 112. B3(D^]®C0J}^^-r^$tt^ h ^^-v^^^ 
mitT'fi0iJ;tf^l^4 (w^$ix6 J; ^ l:i KU^ VdN'?^ 

/^^o^^lg^7L2 0 7is^6(7:>r-igi 3 d^^tL^it^-rtr-v 2 

a>VBat^^6;i^ A:^ikST-(D^^lwA/3{^^^^(D K 

tt^^^i?. v2 ai}mi^m<^£^t\^^m^(Dy-hm 

&xyi^-( ^ y^ly-r^^^^ :t- K2 8^A;^<^^^^ 

t)^-A^^m}^^v 2 a c»M{;i|@^/£< ^- K2 8 (7):^ 
B^F. A;f3f^^^^^(^ K l^^' ^mffi k ^4 K 2 8 (73jfD^ 

f£<Dm^x '0 m^tm^ 2 7 ^mtii>. 

30 [0 0 4 7] 

-5MOS hv tmmm^mmm\^x Am tsi^m 

cii >?-gii(DMos h7>i^^<^AmMm^^:i\^xn 

^^^b, mm<t^nfc^mi^mm:<Dinm^^mi^x^ i> 
ztxh^o ^cosfefi, MO s h 7 vv^^^co Ku-r 
^-liJ^E <!: bTiSitscT?^ 2 (Dm 2 mnm^mm^miju l 

<x%ht^hx^^. 

[0 0 4 8] ^^UT. w<7DAfcb;^i^^lE]Sgtit$j;50i#: 

[Ei®(^fffim^£ift§^] 

[Si] i^^m\^^^-^^m^^m.o:>Amti%^m^<r>% 

5<? [Ig!2] 0 1 COA- Ai^^ffiEl (1112 (a) ) S^T^B - 
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B^mmm (^2 (b) ) T-$>'5o 
[m3]mi, 2{zijk^ti^ h9>'i^^^(DnuMs.^ 

[me] m5<DA-Ammmm me (a) ) z^o^b- 
Bmmmm me (b) ) 

3 CD H CO ^ ^ ^ -r ¥ ffi m T' -5 o 

[Ell 0] m9(DA-Ammmm mi o (a) ) Rxf 
B-smmmm m'lo (b) ) x-h^o 
[1211 1] ms(Dmm(Dmm(Dmm:^m\z<>^'^xmM-r 

^tzi^(Dm^^X\ ISll 1 (a) , (b) fi^tl^'^N 

[0 1 2 ] EI 1 1 icm\^>x^-tWTmmx\ mi 2 

(a) . (b) fS^^X-^r'tlN^-r^yP- h 7 

[Ell 3 J Ell 3 ^w^^^^T:^-r^SElT*I2I 1 3 (a) , 

(b) (i^n^*tLN^-r^-/i^ h ^ p^r^ 

[12114] ^^miz^^^^^mi^mm(Dxmti^m\m^<^ 
^4(DmM<Dmm^^-rm^mx'h^. 
mi 5] Amt}i^miBim^7f^-tim^mx\ mi 5 
(a) i^xt}i^m^B. mi 5 (b) i-^mt}{^m\s\m^ 

[Ell 6] Amtii^mm^(D T h^Tn-r^s^st 
mxh^o 

mi 7] 'i^^^(D^mi^mm<DAmtii^mm^^yr^'rm 
1 e<DA-Ammmm^m mi? (a) ) ^o^b-b 
mmm^^m mi 1 (b) ) 

[Eil 8] Ell 6, 1 ytd^F^ix-S h 7 ^^v? com??ft 
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[I^19)Eil6, 1 7 [c^^n-S h ^ >'v^;=^^cd:7' 

-r ^> B# £0 m isfc ^ s& ^ ^ -r El -e 3b -5 o 

[^f-^cDlfeP^l 
1 P^'>y 

2A. 2B P!^a::/U 

3 A. 3 B, 3 C N-" SiiSftfc/i 

5 ^-vmmM 

10 6 , 6 a iRiJig;=^^ — 1?- 

7N, 7Na. 7P, 7Pa ^- h 

8A, SB N!>3i;U 

9 A, 9 B. 9C P"" m^WiM 

1 0 p- ^teftfcJi 

1 1 "f-^iyi^'J^^ vm 

12 A ^ vmrn. 
1 2B. 12c .i^mmm 

1 3 mf^mmm 

14NS. 14ND, 1 4 NW, 14PS. 14PD. 

20 14PW, 14GN, 14GP ^>^^VTt-~J\^ 

15NS, 15ND, 1 5 NW, 15PS. 15PD, 
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